reaction mixtures, solutions containing oxalyl chloride (2.58 mL, 30.0 mmol) in dichloromethane (200 mL) were added dropwise under vigorous stirring at 0 °C on an ice-bath. After further stirring during one hour, the small amount of white solid (Et3NHCl) formed was filtered off and the resulting colourless solutions were then concentrated in a rotatory evaporator to a final volume of 100 mL. The resulting solutions were washed three times with water (3x50 mL) and finally, the solvent was removed in a rotatory evaporator to afford white solids which were collected with diethyl ether and dried under vacuum. HMeEt-(S,S)-valmox: Yield: 16.89 g, 89%;
Anal. calcd (%) for C14H24N2O6 (316.3) : C 53.15, H 7.65, N 8.86; found: C 53.12, H 7.39, N 8.89 and HMeEt-(S,S)-leumox (10.33 g, 30 mmol), were suspended in methanol and water (50 mL), respectively, and treated with 25% methanolic solutions of Me4NOH (36 mL, Hydrocarbon adsorption isotherms at 273K were performed in a home-made fully automated manometric equipment designed and constructed by the Advanced Materials Group (LMA), and now commercialized as N2GSorb-6 (Gas to Materials Technologies;
www.g2mtech.com). Before the adsorption experiments, the samples were outgassed at 348 K for 16h under vacuum.
Kinetics of adsorption.
Kinetic evaluation of the sorbents was performed at 273 K in glassmade manometric adsorption equipment using pure gas components. Prior to the adsorption experiment, the sample was degassed under vacuum at the activation temperature. The initial pressure in the manifold was defined at 750 mbar for all adsorbates. Once equilibrated, the manifold was expanded to the sample holder, pressure readings being recorded every second and lasting for ten minutes. The dead volume of the sample cell was measured by expansion of He from the manifold to the sample cell.
Breakthrough measurements. Breakthrough curve experiments for different mixtures of gases were carried out using a column at 298 K. The sample powder was packed in the middle part of the column. Here, the sample mass we used is 1.0 g.
Breakthrough allows in situ activation of the sample under Helium flow. Mass flow controllers controlled the flow rates of all gases. Before the measurement, the sample was activated at the desired temperature for 19 hours. The gas stream from the outlet of the column was analyzed online with a mass spectrometer. In order to have into account the bed dispersion and its effect in the breakthrough curve shape, we used as internal standard H2. In others words, we co-feed a H2 flow (H2 is not adsorbed in this materials at this conditions) together with gases we want to separate. The amount of gas adsorbed was the difference between the shape of the CH4 or C2H6 or C3H8 breakthrough and the H2 breakthrough.
X-ray crystallographic data collection and structure refinement. Diffraction data were collected on a Bruker-Nonius X8APEXII CCD area detector diffractometer using graphite-monochromated Mo-Kα radiation ( = 0.71073 Å). Due to the poor crystal quality, the diffraction patterns were affected by expected internal imperfections of the crystal that give, a high Rint value especially for 2 and a quite expected difficulty to perform a perfect correction of anisotropy (detected as Alerts A and B in the checkcifs). However, since the solution and refinement parameters are reasonable, we are confident that the crystal structure found is consistent. The data were processed through the SAINT 3 reduction and SADABS 4 multi-scan absorption software. The structure was solved with the SHELXS structure solution program, using the Direct Methods solution method. The model was refined with version 2013/4 of SHELXL against F 2 on all data by full-matrix least squares.
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In sample 2, to increase the data/parameters ratio, only the heavy atoms and some atoms of the coordinative core of the ligand in the Metal-Organic Frameworks were refined anisotropically whereas in 3 all non-hydrogen atoms were refined anisotropically except the carbon atoms of the flexible isobutyl chains and the oxygen atom of lattice water molecule. In both samples, 2 and 3, the hydrogen atoms of the ligand, except for the hydroxo/water oxygen atom O(1H) (where the OH/H2O statistic distribution is 2:1) were set in calculated positions and refined as riding atoms whereas those of the crystallization water molecules were neither found from F map nor calculated.
The use of some C-C and C-N bond lengths restrains during the refinements [or the fixed positions for C(10) and C(9) as found from F map in 2 and 3, respectively] of the highly disordered carbon atoms of the isopropyl (2) and isobutyl (3) A summary of the crystallographic data and structure refinement for the two compounds is given in Table S1 . X-ray Powder Diffraction Measurements. Polycrystalline samples of 1-3 were introduced into 0.5 mm borosilicate capillaries prior to being mounted and aligned on a Empyrean PANalytical powder diffractometer, using Cu Kα radiation (λ = 1.54056 Å).
For each sample, five repeated measurements were collected at room temperature (2θ = 2-40°) and merged in a single diffractogram. . Lattice asymmetric units without crystallization solvent molecules of a) 1, b) 2 and c) 3 evidently featuring highly flexible aminoacid residues side chains, which show different conformations of the hydrophobic methyl (1), isopropyl (2) and isobutyl (3) groups depending on the steric hindrance. Color scheme: Calcium(II) purple; copper(II), green; oxygen, red; nitrogen, light blue; hydrogen, white; carbon atoms have been depicted as grey sticks. Figure S3 . View along the c axis of one hexagonal pore of 1 using the space filling model (Van der Waals radii). Color scheme: Calcium(II) purple; copper(II), green; methyl group of alanine residue, yellow gold; nitrogen, light blue; oxygen, red; carbon, grey. Figure S4 . View along the c axis of one hexagonal pore of 2 using the space filling model (Van der Waals radii). Color scheme: Calcium(II) purple; copper(II), green; isopropyl group of valine residue, yellow gold; nitrogen, light blue; oxygen, red; carbon, grey. Figure S5 . View along the c axis of one hexagonal pore of 3 using the space filling model (Van der Waals radii). Color scheme: Calcium(II) purple; copper(II), green; isobutyl group of leucine residue, yellow gold; nitrogen, light blue; oxygen, red; carbon, grey. Figure S6 . Views along the [001] direction of a portion of the porous X-ray crystal structure of 1. Pale gold spheres underline the pore size. Free water molecules are omitted for clarity. Color scheme: Calcium(II) purple; copper(II), green; Hydrogen, white; ligands, grey sticks.
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Figure S7. Views along the [001] direction of a portion of the porous X-ray crystal structure of 2. Gold spheres underline the pore accessible voids. Free water molecules are omitted for clarity. Color scheme: Calcium(II) purple; copper(II), green; Hydrogen, white; ligands, grey sticks. Figure S8 . Views along the [001] direction of a portion of the porous X-ray crystal structure of 3. Pale gold spheres underline the pore accessible voids. Free water molecules are omitted for clarity. Color scheme: Calcium(II) purple; copper(II), green; Hydrogen, white; ligands, grey sticks.
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Figure S9. TGA curves for 1 (red), 2 (blue) and 3 (green) under N2.
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Figure. S10. CO2 sorption isotherms for the activated compounds 1 (○), 2 () and 3 (◊) at 273 K. Filled and empty symbols indicate the adsorption and desorption isotherms respectively.
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Figure S11. C2H6 (blue), C2H4 (yellow), C3H8 (green) and C3H6 (orange) sorption isotherms for the activated compounds 1 (a), 2 (b) and 3 (c) at 273 K.
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Figure S12. Adsorption kinetic profiles of C3H8 (green) and C3H6 (orange) for compounds 1 (a), 2 (b) and 3 (c) at 273 K.
